Vortex-induced vibration (VIV) is phenomenon which occurs when the fluid forcing induced by shed vortices locks in with the structural natural frequency of an object [1] . One such class of structures is tethered bodies, such as buoys in the ocean or cargo being transported by helicopter, subjected to fluid flows that may cause VIV. This phenomenon has been extensively studied for cylinders, but to a much lesser extent for spherical bodies [2]- [4] . While research has been conducted on the effect of acoustic excitation on stationary spheres [5] , there is a total lack of research on the effects of boundary layer control on tethered spheres with multiple degrees of freedom. The goal of this research was to quantify the effects of active boundary layer control by acoustic waves on tethered spheres in a steady uniform flow, studying both the sphere dynamics as well as the effect on the separating boundary layer. The experimental setup consisted of a wind tunnel with a square (20x20cm) test section. A sphere (D = 40mm) was tethered in the center of the tunnel. The acoustic excitation was provided by two wall-mounted speakers on either side of the test section. Sphere dynamics data were acquired using a high speed camera (300 fps, Casio EXF1) having a bottom view of the sphere. Flow field data of the separating boundary layer was obtained using high-speed particle image velocimetry (PIV, LaVision GmbH). A high speed Nd:YAG laser and optics were configured to produce a horizontal laser sheet which intersected the center of the sphere. The PIV data was taken using a CMOS camera (Photron Ultima APX, 2kHz @ 1024x1024 pixels). Three series of experiments were conducted:
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The effect of continuous acoustic excitation on the dynamics of tethered spheres was studied.
The spheres had different mass ratios, m * =m sphere /m fluid = 21 and 74, and reduced velocities ranged from U * = UD/f n = 2 to 14, where f n is the pendulum's natural frequency and U the bulk air velocity. Measurements were taken at several different excitation frequencies, f ex .
(2) Burst-mode excitation was applied alternatingly by two speakers on either side of the wind tunnel. Effects on sphere dynamics were studied under a wide range of pulsing and excitation frequencies in the nonstationary VIV regime (see Fig. 1 ).
(3) High speed PIV measurements were performed close to the boundary layer separation point in both the periodic and desynchronized VIV regimes.
The experimental results indicate that it is possible to both dampen and amplify VIV of tethered spheres using different excitation frequencies f ex (Fig. 1) . In particular the control was very Baseline; ○ f ex /f n = 22; f ex /f n = 63
